T he incidence of breast cancer in the United
States is increasing, with a mastectomy rate that remains at approximately 30 percent despite recent advances in breast conservation therapy. 1 There has also been a concomitant increase in the number of prophylactic, risk-reducing mastectomies performed, both for risk reduction in BRCA1 and BRCA2 genetic mutation carriers and for contralateral procedures in women with newly diagnosed breast cancer. [2] [3] [4] [5] In addition to the benefits from oncologic risk reduction, advocates of prophylactic mastectomy cite an improved sense of well-being due to decreased disease-related anxiety, as well as the potential for improved cosmetic outcomes, patient self-image, and ultimately satisfaction. 6 -9 Decision making in breast reconstruction can be difficult, as women are offered an increasingly large range of options, from implant to autologous reconstruction. Implant reconstruction is evolving with new prosthetic technology and single-stage procedures with biologic implants. Au-tologous options continue to evolve as perforator flaps present a wide range of donor sites and choices. For women undergoing either unilateral or bilateral reconstruction, relevant education needs to be given regarding the types of reconstruction available, frequency and types of complications, and aesthetic outcomes to make an informed choice. The collective patient experience is often lumped together under the umbrella of "patient satisfaction." Although previous studies have associated postmastectomy reconstruction with "high levels of satisfaction," they have been limited by the use of unvalidated, nonstandardized metrics, short-term follow-up, and disparate comparison groups. Even among the large, welldesigned studies, none has compared patient satisfaction across the entire spectrum of current reconstructive techniques, including perforator flaps. 10 -21 The demand for more rigorous outcome measures, both by patients and from an increasingly value-driven healthcare system, has led to a growing body of outcomes studies based on validated models with long-term follow-up. 6, 10, 20, 22 We have previously reported that autologous, abdominal-based reconstruction had the highest satisfaction among implant, latissimus flap, pedicled transverse rectus abdominis myocutaneous (TRAM) flap, and deep inferior epigastric perforator (DIEP) flap reconstructions. 23 In the current study, we have applied the same metrics of patient satisfaction to a large population of women who underwent either unilateral or bilateral breast reconstruction across the current gamut of both autologous and implant-based reconstruction. The incidence and types of complications were also quantified among these cohorts. We hypothesized that differences would exist in both general and aesthetic satisfaction among these groups for patients undergoing unilateral versus bilateral breast reconstruction.
PATIENTS AND METHODS

Patient Population
All women who underwent initial breast reconstruction at the Beth Israel Deaconess Medical Center between January of 1999 and December of 2006 were identified through the operating room case logs. Reconstruction for partial mastectomy defects, salvage mastectomy, and congenital breast defects were excluded. There were 702 women with 910 breast reconstructions during this time frame; 494 eligible patients had unilateral reconstruction, and 208 patients (416 reconstructions) had bilateral reconstructions.
Data were gathered from a retrospective review of online medical records, office charts, and inpatient hospital records. A database was created that included patient demographics and complications (Table 1 ). The average age of patients in the former group was 49.2 years (range, 25.9 to 72.6 years), and in the latter group, 46.3 years (range, 23.1 to 70.1 years). There were 517 breasts reconstructed with an autologous reconstruction, 183 with an autologous reconstruction and implant, and 174 with tissue expander/implantbased reconstruction. In addition, there were 18 bilateral reconstruction patients (36 breast reconstructions) with different types of reconstruction for each side.
There were differences identified between the unilateral and bilateral patient demographics. Patients choosing bilateral reconstruction were more likely to have a prophylactic mastectomy compared with unilateral patients (40 versus 0.8 percent; p ϭ 0.0001). In addition, patients in the bilateral group were more likely to choose immediate reconstruction, had reconstruction at a younger age, and were less likely to have radiation therapy and chemotherapy (Table 1) . 
Methods of Reconstructions
The types of reconstruction were divided into autologous, autologous and implant, and tissue expander/implant-based reconstruction (Table  2) . These operations were performed by seven different surgeons during this period. The types of autologous reconstruction included latissimus dorsi muscle flap without an implant (n ϭ 60), pedicled TRAM flap (n ϭ 192), free TRAM flap (n ϭ 46), DIEP and superficial inferior epigastric artery (SIEA) flaps (n ϭ 218), and the superior gluteal artery perforator (SGAP) flap (n ϭ 12). Autologous and implant reconstructions included latissimus flap and an implant (n ϭ 176), pedicled TRAM flap with an implant (n ϭ 2), free TRAM flap with an implant (n ϭ 2), DIEP flap with an implant (n ϭ 2), and SGAP flap with an implant (n ϭ 1). The final group included tissue expander and implant-based reconstruction (n ϭ 174).
Definition of Complications
Complications were assessed through an extensive review of the medical records. Only those complications requiring additional surgery were identified, and the complications were based on each reconstruction. Complications were divided based on the time of complication: early complications were defined as occurring at less than 90 days and late complications were those that occurred at greater than 90 days. The types of complications included infection, hematoma, seroma, mastectomy skin flap loss, abdominal hernia or bulge, total and partial flap loss, fat necrosis (Ͼ2 cm), implant leakage, capsular contracture, extrusion, malposition, and rippling.
Patient Satisfaction
Patient satisfaction was assessed through responses to a mailed survey. The questionnaire was administered to all study patients; patients were excluded if they had died 24 or if they had an incorrect mailing address. 13 All surveys were mailed in February of 2008, and patients had a minimum of 13 months of follow-up after their initial procedure. The mean time from reconstruction to survey was 55.7 months for unilateral patients and 49.1 months for bilateral patients. Dillman's Total Design Method was followed to maximize response rates. This consisted of mailing an introductory letter describing our study and a survey with a stamped return envelope. A subsequent reminder letter and survey were mailed to nonresponders, and finally telephone calls were made to the remaining subjects. This was performed over the course of 1 month.
The questionnaire was developed based on the Michigan Breast Reconstruction Outcomes Study. Seven questions pertaining to patient satisfaction were assessed. These questions were divided into general satisfaction and aesthetic satisfaction as per the original survey design. The five general satisfaction questions were as follows: (1) knowing what I know today, I would definitely choose to have breast reconstruction; (2) knowing what I know today, I would definitely choose to have the same type of reconstruction I had; (3) overall, I am satisfied with my reconstruction; (4) I would recommend the type of reconstructive procedure I had to a friend; and (5) I felt that I received sufficient information about my reconstruction options to make an informed choice among the implant, TRAM, DIEP, and latissimus procedures. The two aesthetic satisfaction questions were as follows: (6) the size and shape of my breasts are the same and (7) my reconstructed breast(s) feel soft to touch. A five-point Likert scale was used for each question, with possible answers ranging from "very dissatisfied" (1 point) to "very satisfied" (5 points). Patients were coded as "satisfied" when responding with an answer of 4 or 5 points, while all others were scored as being "dissatisfied."
Satisfaction, unlike complication data, was scored per patient and not per breast. Patients known to have a different type of reconstruction for each breast (18 patients) were excluded. Seventeen patients who returned the survey blank were also excluded.
Statistical Analysis
The statistical significance of differences between groups for dichotomous variables was eval- 
RESULTS
Methods of Reconstruction
There were some differences between the types of reconstruction chosen between unilateral and bilateral patients ( Table 1) . Patients with a unilateral reconstruction were more likely to choose an autologous reconstruction compared with bilateral reconstruction (67.0 versus 44.7 percent; p ϭ 0.001). In addition, patients with a unilateral reconstruction were less likely to choose an implant-based reconstruction compared with bilateral patients (13.4 versus 26.0 percent; p ϭ 0.001). There were no differences in the incidence of combined autologous with implant reconstructions between the unilateral and bilateral groups.
In patients who chose autologous reconstruction, the most common type of reconstruction in a unilateral patient was a pedicled TRAM flap, compared with a DIEP flap in a bilateral patient (Table 2) . Patients undergoing a pedicled TRAM flap were also more likely to undergo a unilateral reconstruction compared with a bilateral reconstruction (47.7 versus 18.3 percent; p ϭ 0.0001). Finally, patients undergoing a DIEP flap were less likely to have a unilateral reconstruction compared with a bilateral reconstruction (33.2 versus 58.1 percent; p ϭ 0.0001).
Subsequent revisional procedures for unilateral and bilateral reconstruction were also examined. Before the survey, the mean number of additional surgeries in unilateral patients was 2.2 and in bilateral patients was 2.1. This included surgery on the contralateral breast for symmetry in 22.3 percent of unilateral reconstruction patients (66 reductions, 24 mastopexies, and 20 augmentations). A total of 76.2 percent of patients completed their reconstructive course with nipple reconstruction (unilateral, 76.4 percent; bilateral, 75.8 percent).
Complications
The total complications were similar between unilateral and bilateral reconstruction (34.6 versus 34.1 percent; p ϭ 0.93). When comparing early complications between unilateral and bilateral patients, there were similar rates of complications within each type of reconstruction. This was also true when comparing late complications. Tissue expander/implant-based reconstruction had a low rate of early complications, but had the highest rate of late complications in both unilateral and bilateral groups. The high incidence of late complications was predominantly due to capsular contracture and implant malposition.
Patient Satisfaction
The overall response rate was 75.1 percent, as the unilateral reconstruction patients had a response rate of 73.6 percent compared with 78.9 percent in bilateral patients. The overall general and aesthetic satisfaction scores were similar between the unilateral and bilateral groups.
When examining general satisfaction by type, autologous reconstruction had the highest scores in unilateral patients compared with implantbased reconstruction (73.9 versus 40.9 percent; p Ͻ 0.0001; Fig. 1 ). Bilateral patients had similar scores among autologous, autologous with implant, and implant-based reconstructions.
Aesthetic satisfaction also showed similar results, as autologous reconstruction had the highest scores in unilateral patients compared with implant-based reconstruction (72.3 versus 43.2 percent; p Ͻ 0.0001; Fig. 2 ). Bilateral patients had lower scores in implant-based reconstruction compared with autologous reconstruction; however, this was not statistically significant. 
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DISCUSSION
Approximately 60,000 women in the United States are faced with a decision regarding postmastectomy reconstruction annually. 22 In addition to an increase in the incidence of breast cancer, there has been an increase in the number of prophylactic, risk-reducing mastectomies performed. [2] [3] [4] [5] In the present study, we examined patient satisfaction with a standardized metric among a large population of women who underwent either unilateral or bilateral reconstruction to assess their relative satisfaction rates across the current spectrum of both autologous and implant-based reconstructions.
Patients undergoing unilateral reconstructions were more likely to choose autologous tissue rather than implant-based reconstruction. Further, both general and aesthetic satisfaction was significantly greater for unilateral autologous reconstruction compared with implant-based reconstruction (73.9 versus 40.9 percent; p Ͻ 0.0001; Fig. 1 ). These findings are consistent with those in the literature, as it is often difficult to achieve symmetry in shape with a unilateral implant reconstruction, resulting in poor satisfaction. 25 Previous studies comparing autologous to implantbased reconstruction with the Michigan Breast Reconstruction Outcomes Survey showed similar differences in satisfaction as well. 20 These differences may be accentuated over time. 10 Among the unilateral autologous reconstructions, pedicled TRAM was chosen more often (n ϭ 158, 47.7 percent) compared with DIEP/SIEA reconstructions (33.2 percent). This greater frequency of pedicled TRAM, and its presumptive greater donor-site morbidity, had no apparent impact on overall general or aesthetic satisfaction rates for unilateral autologous reconstruction compared with use of a unilateral prosthesis. This is consistent with our previous report that satisfaction rates for pedicled TRAM versus DIEP flaps are comparable, based on the metrics used. 23 The distribution of reconstructive options in our study shows a high rate of autologous reconstruction, especially in unilateral reconstruction. Although this may reflect a regional or institutional preference, the large number of reconstructions included in our study provides meaningful and statistically significant results (174 implantbased, 183 autologous with implant, and 517 autologous reconstructions; Table 1 ). In addition, as the results are pooled from seven different surgeons, this more accurately reflects general practice with differences in technique compared with single-surgeon reports (Table 3) .
Patients choosing bilateral reconstruction were more likely to choose immediate reconstruction compared with unilateral patients, have reconstruction at a younger age, have a prophylactic mastectomy, and were less likely to have radiation therapy and chemotherapy. As breast cancer is rarely bilateral, these demographic differences reinforce other data that indicate a growing trend toward contralateral prophylactic mastectomy or bilateral prophylactic mastectomy. The decision to proceed with a bilateral prophylactic mastectomy is often driven by the patient's breast cancer gene status. Identification of this group of women is important, as they are younger, have more limited autologous donor sites, and appear to have different motivations and aesthetic standards compared with their older counterparts undergoing oncologic procedures. 24 -28 Furthermore, previous data in the literature have indicated that overall satisfaction with appearance following bilateral mastectomy and reconstruction is not universally favorable, although cancer-related anxiety is noted to be reduced. 24 -28 In the present study, the 208 women who underwent 416 bilateral reconstructions responded with similar overall general and aesthetic satisfaction ratings compared with their unilateral counterparts. Total complications were also similar between unilateral and bilateral reconstruction (34.6 versus 34.1 percent; p ϭ 0.93). When subdivided based on type of reconstruction, satisfaction scores among the bilateral reconstructions were similar for autologous, autologous with im- Volume 127, Number 4 • Satisfaction with Breast Reconstruction plant, and implant-based reconstructions. This is consistent with previous reports in the literature and attributable to the ease in obtaining symmetry when postmastectomy reconstruction is performed on both sides. 12,21,24 -31 Although there is a trend toward decreasing aesthetic satisfaction in bilateral implant reconstruction compared with bilateral autologous reconstruction, this was not significant. Recommendations for the growing number of younger women undergoing prophylactic bilateral mastectomy may depend less on the choice of reconstruction and more on having the same reconstruction on both sides. 25 Postmastectomy radiation is another factor that can affect aesthetic results and patient satisfaction. There is a higher rate of preoperative and postoperative radiation therapy in unilateral patients, as the reason for mastectomy is more likely to be cancer related, compared with bilateral patients. We found that more patients with unilateral reconstruction required radiation therapy (17.6 percent) compared with bilateral reconstruction (5.8 percent; Table 1 ). Overall general satisfaction, however, was similar between unilateral and bilateral patients, and aesthetic satisfaction was slightly higher in the unilateral group (unilateral 64.8 percent, bilateral 62.6 percent), despite the increased need for radiation therapy (Table 4) . Previous studies from our institution have found that general satisfaction is similar in reconstructed patients with or without radiation therapy. When patients had postmastectomy radiation therapy followed by a delayed reconstruction, however, they had significantly lower aesthetic satisfaction compared with reconstructed patients with no radiation. Finally, patients with immediate reconstruction followed by postmastectomy radiation therapy had similar general and aesthetic satisfaction compared with reconstructed patients with no radiation. 32 There are a number of limitations to this study. One inherent limitation is selection bias, as patients cannot be randomized to the type of surgery and reconstruction that they receive. Although all surgeons involved in this study offer implant-based reconstruction, the most senior plastic surgeons prefer pedicled TRAM or latissimus-based reconstruction compared with microsurgical breast reconstruction. An additional limitation is responder bias, as it is possible that only patients at the extremes of either satisfaction or dissatisfaction responded to the survey. To attenuate this bias, we employed the Dillman survey method to maximize response rates to over 70 percent for both groups. Finally, all patients were surveyed at the same time, regardless if they were 1 or 9 years out from reconstructive surgery. This limitation may be particularly important for outcomes studies, as recent publications suggest that patient satisfaction with reconstruction may change during the long-term survivorship period. 
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